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(57) Abstract 

The proposed method of dispensing micro-doses of aqueous 
solutions of substances onto a carrier involves wetting the end face 
of the rod-shaped transport element with the aqueous solution of 
the substance in question, formation on the said face of the required 
dose of the substance, after which it is transferred and brought into 
contact with the carrier surface. During the process of forming the 
dose and its transfer, the temperature of the aqueous solution and 
that of the end face of the transport element are maintained 
essentially at the dew point of the surrounding air. The claimed 
device for dispensing micro-doses onto a carrier comprises a base (1) 
in the form of a plate on one side of which are attached by one end a 
plurality of rods (2), the faces (3) of the free ends of which are 
aligned in a single plane. According to the invention, the device is 
provided with a means for maintaining the temperature of the end 
faces (3) of the free ends of the rods (2) essentially at the same level 
as the dew point of the surrounding air. The invention is intended 
for use primarily in dispensing doses and introducing micro-doses 
of aqueous solutions containing biological compounds. 




Cn0C06 MHKpOfl03HpOBaHHfl BOflHblX paCTBOpOB BeiUeCTB Ha HOCHTCJIb 
3SKJ1 K)H aCTCH B TOM, MTO OCyiUeCTBJUlIOT CMaMHBaHHe TOpueBOH nOBepXHOCTH 

rpaHcnopTHpyiomero 3JieMeHTa crepaoieBHAHOH 4>opMbi BOflHbiM pacTBopoM 
BemecTBa, o6pa30BaHMe Ha 3toh noBcpXHOcro 3aaaHHoii no3bi 3toix> BeiuecTBa, 
nocnenyioiuee nepeHeceHHe h conpHKOCHOBeHHc ee c noBepxHOCTbio hochtcjia, 
npM 3tom TeMnepaTypy Bo^Horo pacreopa BemecTBa h TeMncpaTypy TopuoBoii 
noBepxHocrH TpaHcnopTHpyiomero aneMeHTa b npouecce o6pa30BaHHa ju>3bi h 
ec nepeMemeHMH nojwepacHBaioT no cymecTBy paBHofi TeMncpaType tohkh 
pocw oKpyxaiomero Bcraayxa. 

3aaBJweMoe ycrrpoHCTBO MHxpono3HpoBaHHH boahmx pacTBopoB BeiuecrrB Ha 

HOCHTCJlb COflepXHT OCHOBaHHC (1) B (|)OpMC nJULCTHHbl, Ha OflHOH CTopoHe 

KOTOpofi 3axperuieH0 oahhmh KOHuaMH mhoxcctbo CTepxHefl (2), TopuoBbie 

nOBCpXHOCTH (3) CBo6oflHbIX KOHUOB KOTOpblX pacnOJIOXeHM B OflHOH 

nnocKocTH. CorJiacHO H3o6pereHHio, ycTpoiicTBo cHa6aceHO cpeflCTBOM 
noiwepacaHHfl TeMncpaTypw TopuoBbix noBcpxHocreH (3) CBo6ojiHbix kohuob 
CTepsKHCH (2) no cymecTBy paBHofi tohkc pocw oicpyxcaiomero B03jiyxa, 

H3o6pcreHHe npeflHa3HaneH0 npCHMymecTBCHHO wn fl03HpoBaHHa h 
BHeceHHa MHKpojK>3 BOflHbix pacTBopoB, coflepacauwx 6HOJioraHecKHe 
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CnOCoS MHKpOA03Hp B3HH5I BOAHblX paCTBOpOB B€I£I6CTB Ha 

HocHTejib h ycrpoHCTBo juih ero ocymecnajieHHH 

O&JiaCTb TeXHHKH 

5 HacToamee H3o6percHHe othochtch k oGnacTH 6HonorHH, a TOHHee k 

CnOCo6y MHKpOJI03HpOBaH m BOJIHblX paCTBOpOB BemeCTB* Ha HOCHTCJIb H 

ycrrpoHCTBy juu ero ocymecTBJieHHs. 

IIpefluiecTByioniHH ypoBera. tcxhhkh 

IIlHpOKO M3BCCTCH CIIOC06 MHKpOfl03HpOBaHHH BOflHMX paCTBOpOB BCI1ICCTB 

10 Ha HocHTejib, Hcnojib3yioiuHH pa3pe)KeHHe epcjiw Han noBepxHocrrbio 
ji03HpyeMoro pacTBopa juih 3anoJiHeHH# 3aMKHyroro KanH6poBaHHoro o&bCMa h 
H36brroHHoe jiaBneHHe juix ero BbrrajiKHBaHHfl H3 Kara6poBaHHoro o&beMa b 
pacTBop win Ha noBepxHocrb hochtcjw. Yctpohctbo am ocywecTaneHHa 
yKa3aHHoro cnoco6a coaepxHT npeiiH3HOHHyio napy "muiHuap-nopiueHb", rae 

15 nepeMemeHHe nopuma oTHOCHTenbHO iuuiHHapa co3iiaeT pa3peaeeHHe noa 
nopuiHeM h TeM caMbiM ofSecneHHBaer 3anojiHeHHe nojmopiuHeBoro 
npocrpaHCTBa MHKpoo&bCMOM pacTBopa, KOTopwH npH o6paTHOM 
nepeMemeHHH nopiiiHH cooTBercTBeHHo BbrranKHBaerca H3 3ano;iHeHHoro 
npocrpaHCTBa. YBenHMeHHe KOJiHHecTBa onHOBpeMeHHO npHixrraBJiHBaeMbix 

20 MHKpoo6ieMOB 3thm cfiocoSom aocTHraeTCH nyrewi yBCJiHMeHHH HHcna 
napaanenbHO pa6oTaioiiiHX KaHanoB. YKa3aHHbiH cnoco6 h ycrpoHCTBo 
o6ecneHHBaioT MHKpojio3HpoBaHHe boahmx pacTBopoB BewecTB b HHana30He ot 
iiecHTKOB mji. no 1 mkji, c TOHHocTbio 0.5% 1% (Cole-Parmer ® micro and 
macropipettors; L-07839-51 + L-07839-76). MnoroKaHajibHwe ycrpoHCTBa 

25 (Chempette ® multichannel pipettes — L-079 15-60) o6ecneHHBaioT 

MHKpOJl03HpOBaHHe COOTBeTCTBeHHO OT fleCSTKOB MJI. RO 5 MKJI, C TOHHOCTbK) 

1.5% + 2%; npn MaKCHMa/ibHOM HHcne napajuienbHbix xaHanoB 12. 
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YKa3aHHbiH cnoco6 h ycrpoHCTBo He npHrojiHbi ana no3npoBaHRa o&beMOB, 

MeHbLUHX HCM 1 MKJI. KpOMe TOrO, OHH XapaKTepH3yFOTC5! HCBblCOKOH 

npoH3BojiHTcnbHocTbK) jio3HpoBaHHa (MaKCHMajibHoe HHCJio napajmeJibHbix 
KananoB 12). 

5 H3BCCTCH CnOC06 MHKpOfl03HpOBaHMH BOJIHblX paCTBOpOB BCLUCCTB Ha 

HocHTcnb HcnoJib3yeMbiii b BIOMEK® 1000 Automated Laboratory 
Workstation npoH3BOHCTBa cJ)HpMbi BECKMAN jma BweoKOKanecTBeHHoro 
nepeHoca kjiohob, kjictohhmx jihhhh, 6aKTepHH, bouhhx pacTBopoB flHK h np. 

YKa3aHHblfi Cn0C06 MHKpOfl03HpOBaHHfl BKJliOHaeT HCnOJlb30BaHHe 

10 TpaHcnoprapyioiuero aneMeHTa crepacHeBHflHOH 4>opMb!. Cnoco6 3aKJnoHaexca 
b cMaMHBaHHH noBepXHocTH cBo6ojiHoro KOHua TpaHcnoprapyiomero 3JieMeHTa 

BOflHbIM paCTBOpOM BdUeCTBa, o6pa30BaHH^ Ha 3T0H nOBepXHOCTH HeKOTOpOH 

i!03bi BOflHoro pacTBopa sroro BemecrBa c nocnejiyiomHM nepeMemeHHeM h 
conpHKocHOBeHHeM A03W c noBepxHocrbio HocHTejiH. yxa3aHHbiH cnoco6 
15 ocHOBaH Ha h cnon b30BaHH h chji MeacMOJieieyjiflpHoro B3&h mohchctbkh Ha 
rpaHHue pa3,aejia 4>a3 XHjucocrb-TBepzioe tcho. 

H3BecTHO TaKxe ycrpoiicTBO Jinx ocymecTBneH ha onHcaHHoro cnoco6a. 
YcTpoHCTBo cojiepacHT ocHOBaHHe b 4x>pMe nnacTHHbi, Ha ojjhoh crropoHe 
KOTopoii oahhmh KOHiiaMH 3aKpeiuieHO 96 HrJioo6pa3Hbix crrepxHeii, TopueBbie 
20 nosepxHocTH Koropbix pacnojioaceHbi b ojihoh iuiockocth (S91-8545-AP-20; 
1991 Beckman Instruments, Inc.; Bulletin No7883). 

PacnojioxeHHe crepacHeH Ha iwacTHHe tohho cooTBercTByeT pacnojioxeHHio 
sihcck, coaepacawHX pacTBopw, Ha nnaHiiiere. IlpH stom BbinycKaerca HBa 
THnopa3Mepa CTepaeHeft, OTJiHHaiomHXCfl waMerpoM TopuoBoii noBepxHOCTH 
25 (0.0015" tip pins — P/N 372172 ; 0.060" tip pins — P/N 372173; S91-8545- 
AP-20; 1991 Beckman Instruments, Inc.; Bulletin No7883). 

FlepeHOC MHKpOfl03 BOflHblX paCTBOpOB BeUUeCTB H3 hhcck iuiaHUieTa Ha 
HOCHtejib ocymecTBJiflioT cnejiyioiUHM o6pa30M. 
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rbiacTHHy co CTepaawMH 3aKpciuwioT b flepxaTene, cocrbncoBaHHOM c 
nepeMeiuaiouieHc^ ixwiobkoh no3HUHOHepa. IlepeMemaH ronoBxy nnacTHHy 
no3HUHOHHpyioT Haa ruiaHUicroM Tax, hto Haa xaamofi hhchxoh oxa3biBaeTCfl 
onnn crrepaceHb, 3aTeM nnacTHHy onycKaiOT no xoopjiHHaTe Z npH stom 
5 crepxHH norpyacaioTCfl b mcHKn imamueTa m cMaHHBaioTca coaepacaiiiHMHca b 
hhx pacTBopaMH. Ilocne 3Toro nnacTHHy noflHHMaioT no xoopjiHHaTe Z, 
nepeMemaioT b npocrpaHCTBe h no3HUHOHHpyiOT nan noBepxHocrbio hochtctol 
3aTeM iuiacTHHy cHOBa onycxaioT no xoopaHHaxe Z no conpmeocHOBeHHa 
kohuob crepxHeH c nosepxHOCTbio hochtcjw, b pe3ynbTaTe nero MHxpojio3bi 
10 pacTBopoB BemecTB co cmohchhhx kohuob crepaoieH nepeHoarrca Ha 
HocHTCJib. riocjie 3Toro crepXHH OHHiuarorca, CTcpHJiH3yioTCH t BbicyuiHBaioTca, 

3aTCM UHKJ1 nOBTOpHCTCH. TaKHM o6pa30M npHMCpHO 3a 30 MHHyT ncpCHOCHTCS 

1536 o6pa3UOB Ha HocHTCJib, T.e. H3BecTHbie cnoco6 h ycrrpoHCTBO no3BOJWK>T 

nOBMCHTb npOH3BOflHTeJIbHOCTb H03HpOBaHR8 H nepeHeceHHfl BOflHblX 

15 pacrBopoB seuiecTB no cpaBHeHHK) c BMineonHcaHHbiMH cnoco6oM h 
ycTpoficTBOM . Ojmaxo, B03MOJKHOCTH yKa3aHHoro cnoco6a OIpaHHMeHbl 
cxopocTbK) npouecca wcnapeHiw MHKpo;u>3bi xhjikocth c TpaHcnopTHpyiomero 
3JlCMCHTa - crcp»w. 

npH yMCHbUICHHH ejIHHHHHOFO WHKpOO&bCMa RO fleOTTKOB H MeHee 

20 HaHOJiHTpoB pacTBop CHJibHo HcnapaeTCfl, BH3KOCTb ero yBcnHHHBaeTca no 
TaxoH crcneHH, hto CTanoBHTca hcbo3moxh lim nepcHoc nozbi pacTBopa Ha 
HocHTCJib, hjih iiaace b npouecce nepcHoca MHxpofl03a pacTBopa Hcnapaerca 

nOJIHOCTbJO. 

KpoMc topo, nocKonbxy b h3bccthom ycrpoHCTBe TopueBaa h 6oKOBaa 

25 nOBCpXHOCTH CTCp)KHCH HMOOT OflHHaXOBblii KpaeBOH yTOJl CMaHHBaHH^, Ha 
CBo6ojIHbIX KOHUaX CTCpXHeH MHKpOO&bCMbI paCTBOpOB <})OpMHpyK)TCfl b BH£C 

xancjib 3axBaTbiBa^ h 6oKOByio noBcpxHOCTb, hto ji h MHTHpyer MHHHManbHbiH 
o&beM nepeHOCHMono pacTBopa. Flo 3toh ace npHHHHe yxynuiaeTca 

BOCnpOH3BOJlHMOCTb MHKpOO&bCMa KanJIH, TaK KaK OHa 3aBHCHT OT Diy6HHbI 



WO 95/04594 PCT7RU94/00179 

- 4 - 

norpy3KCHH5i crepacHa (npw chhxchhh ypoBHa pacrrBopa b ascfiKax iuiaHUiera 
h3mchhtc^ uiy6HHa norpyaceHHJi). 

PacRpbrnfe H3o5pereHiw 
B ocHOBy H3o6peTeHH* nojioxeHa 3aaa^a H3MCHHTb ycjiOBHa npontjicum 

5 cn0C06a MHKpOfl03HpOBaHHJI BOJIHblX paCTBOpOB BeiUeCTB Ha HOCHTCJlb TaKHM 
o6pa30M, HTC)6bI HCKJlIOHHTb B03MOXCHOCTb HCnapeHHfl 2KHHKOCTH CO 

cTepXHCBRQHoro TpaHcnopTHpyiomcro ancMeHTa h tcm cemmm o6ecneHHTb 

MHKpOH03HpOBaHMe MHHHMajIbHblX fl03 BOflHMX paCTBOpOB BeiUeCTBa C 

noBbimeHHoii tohhoctmo h BocnpoH3BOflHMOCTbio, a TaKsce pa3pa6oTaTb 
10 ycrpoHCTBO juih ero ocymecrBJieHH^, Koropoe 6bino 6bi KOHcrpyKTHBHO 
npocTbiM, HajicxHbiM h yjioSHbiM b 3KcnjiyaTauHH. 

3aaaHa peuieHa TeM, hto b 3aaaneHHOM cnoco6e MHKpoao3HpoBaHHH boahhx 
pacTBopoB bciucctb Ha HOCHTcnb c HcnoJib30BaHHeM TpaHcnopTHpyioiuero 
ajieMeHTa ctokhcbhjihoh 4x>pMbi, MuiioHaiomeM cMaiHBaHHe TopueBoii 
15 noBepxHocTH TpaHcnoprapyioiueix) aneMeHTa boahmm pacTBopoM BemecrrBa, 
o6pa30BaHHe Ha stoh noBepxHocTH 3ajoaHHOH ao3M 9toix> BeiuecrBa, 
nocnexiyioiuee nepeMeiueHHe h coiiphkochobchhc ero c noBcpxHocTbio 
hochtcjw, coniacHo H3o6pereHHio f TeMnepaTypy Bojmoro pacrrBopa BemccTBa h 
reMnepaTypy noBepxHocTH TpaHcnopTHpyiomero aneMeirra b npouecce 
20 o6pa30BaHHH ao3bi h ee nepeMeweHHa nozepam BaKrr no cymecrsy paBnofi 
tohkc pocw oxpyacaioiuero B03ayxa. 

3a2B71#CMbIH Cn0C06 npHPO^eH JUW MHKpOR03HpOBaHH£ J1K)6bIX BOilHblX 
paCTBOpOB BCIUCCTB. IlpejinOHTHTCJlbHO HCnOAb3yK)T B KaHCCTBC BOflHOro 

pacTBopa BemccTBa bqahuh pacTBOp ojiHroHyKJieoTHna. 3asiBJieHHbiH cnocoS 
25 no3BOjwcr ocyiuecTBJWTb MMKpono3HpoBaH h e MHHHMaJibHbix (nopjunca 0.3 HJl) 
o&bCMOB BOflHbix pacTBopoB BemccTB. Ejiaroflapa noa6opy yxa3aHHbix yarioBHii 
(noraepxcaHHe TeMnepaTypw boahopo pacTBopa BemecTBa h noBepxHocro 
aneMeHTa b npouecce nepeMemeHwa no cymecrBy paBHoii Tonice pocw 
oKpyxaioiuero B03nyxa) HCKnioHaeTca ucnapeHHe xhukocth, hto cnoco6crByeT 
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nOBWIUCHHIO TOHHOCTH H BOCnpOH3BOflHMOCTH npouecca MMKpOH03HpOBaHHH, 

ynpoiuaerca TexHOJiorai, HciuiioHaeTca 3aBHCHMOcrb nepeHocHMoro 
MHKpcx)6T>cMa ot niy6HHbi noipyaceHHH crrepxHeii b pacrBop. 

IlocTaBncHHaa 3aaana peiuaerca TaKace TeM, hto, ycrpoHCTBo nw 
5 MMKpoiio3MpoBaHiw boahmx pacTBOpoB BcuiecxB Ha HocHTenb, coaepacaiuee 
ocHOBaHHC b <Jx>pMe iuiacTHHbi, Ha ojmoh cropoHe KOTopofi 3aKperuieHO 

OflHHMH KOHUaMH MHOXeCTBO CTepXHCH, TOpUOBbIC nOBepXHOCTH CB060JWWX 
KOHUOB KOTOpblX pacnCWIOXCeHbl B OflHOH IUIOCKOCTH, COmaCHO H306pCTCHHK), 

cHa6xcHO cpcjicTBOM nojwcpxaHHH TeMnepaTypw TopuoBbix noBepxHOCTefi 
10 cBoSojiHbix kohuob crepxHefi no cymecrBy paBHoii tohkc pocw oKpyacaiouiero 
B03nyxa. 

IlpeiinoHTHTenbHo b KanecTBe cpeacTBa nojmepacaHHa TeMnepaTypw 
Hcnojib30BaTb 6aTapeio aneMeHTOB IleJibTbe, Bbino/iHeHHyio b cJxjpMe iuiacTHHW 
no pa3McpaM ocHOBaHna, KOHTaKrapyioiiiyK) c ocHOBaHHCM co cropoHW, 

15 npoTHBonoJioxHofi ocHameHHOH crepxraMH, npH ^tom ocHOBaHHC h crepxHH 
xcnaTenbHO BwnoJiHHTb H3 BWCOKOTennonpoBOflHoro MaTepHana. 3to no3BOJiHT 
jicfko aBTOMaTH3HpoBaTb npouecc nojmepacamw 3aaaHHOH TeMnepaTypw c 
bwcokoh tohhoctmo, KpoMe Toro, 6aTapea aneMeHTOB rienbTbe no3BOJiaeT 
npocTbiM nepemiioHeHHeM nonapHocTH TOKa nHTaHRH 6wcTpo nepeBO/WTb 

20 crepxHH H3 pexHMa oxjiaameHH* (noimepxaHHe TeMnepaTypw tohkh pocw) b 
pexHM HarpeBa (BWcywHBaHHe crrepxHeM nocne ohhctkh h crepHJiH3aiiHH), 
hto coKpamaer BpeMa UHKJia h tcm caMbiM cnoco6cTByer noBbiiueHHio 

npOH3BOflHTCJIbHOCTH CnOCo6a, TOHHOCTH H BOCnpOH3BOJlHMOCTH. 

Uenecoo6pa3Ho ocHOBaHHe h cTepacHH Bbinojirorrb H3 Meraana c 6o;ibUJHM 
25 Koa^HUHeHTOM TeiuionpoBojmocrH, hto cnoco6cTByer 6wcTpoMy 
BbipaBHHBaHHK) TeMnepaTypw cTepxHew h b kohchhom HTore cnoco6cTByeT 
coKpameHHK) BpeMeHH iwiLna. 
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flna cHHxeHHH TcruionpHTOKa H3 OKpyacaiomefi cpeabi acejiareJibHO kohuw 
cTcpxHefi co cropoHbi ruiacTHHbi (He norpyacaeMbie b pacTBopw) h 
noBcpxHocTH caMOH ruiacTHHbi CHa6jiHTb TennoH3aaHpyiomHM noKpbiTHCM. 

Uenecoo6pa3HO Ha TopucBbie noBcpxHocTH CBo6onHbix kohuob crepxHeii 
5 HaHecTH rHflpo4)HJibHoe, a Ha 6oxoBbie hx noBcpxHocTH — raflpo4)o6Hoe 
noxpbiTHe. 3to o6ecneHHBaeT 4x>pMHpoBaHHe MHKpoo&bCMOB Touibxo Ha 
TopueBbix noBepxHOCT^x cxepxHeii b npouecce mwcHcnm m pacTBopoB h tcm 
caMbiM noBbiuiaeT roHHOCTb h BocnpoH3BO£HMocTb cnoco6a. 

npejinoHTHTcnbHO nnomaab TopuoBOH noBcpxHocTH xaxjioro crepa™ (jyia 
10 crrepxHeH c xpymbiM ceneHHeM) Bbi6HpaTb c yncroM BbinojiHeHHfl 
cooTHoweHiw: Val/SnJflO^Oin), rae V — xejiacMbiii o&beM KaiuiH, 

4>OpMHpyiOmHHCa Ha TOpiieBOH IIOBCpXHOCTH CTCpXHH npH H3BneHCHHH H3 

pacTBopa, R (mkm) — paanyc TopucBofl noBcpxHocTH ctcpxhh. 

JXna oSecneneHH* tohhocth h BocnpoH3BO ah mocth cnoco6a uaiccoo6pa3Ho 
15 Ha Topuw crepxHCH HanecTH nospbiTHe H3 creKJia, a Ha 6oKOByio noBcpxHocTb 
— noKpbiTHe H3 (JyropoiuiacTa. 

B apyroM BapHaHTC BbmojiHCHWi um oGecnencHRa tohhocth h 
BocnpoH3BOAHMOCTH cnoco6a ucjiecoo6pa3Ho Ha CBo6oaHbie kohum crepacHeH 
HaHecTH noKpbiTHe H3 crreKJia npH stom 6oxoByio noBcpxHocTb noKpbrrra 
20 o6pa6oTaTb Repel Silane. 

3aflBJiaeMoe ycTpoiicTBo OTJiHHaercH KOHcrpyKTHBHOH npocroTOH, yno6HO b 
3KcnnyaTauHH, He Tpe6yer juia cBoero H3roTOBneHHH Hcnonb30BaHHfl 
jioporocToaujHX MaTepnanoB h jieraneft. 

KpaTKoe onMcamie Heprexeii 
25 B zianbHeiiujeM M3o6pereHHe noHCHflerca nonpo6HWM onncaHHeM npHMepoB 
ero BbinoJiHeHHH co ccbWKaMH Ha npttnaraeMbie nepTexH, Ha KOTopwx: 

<t>Hr\ 1 H3o6paacaeT ycTpoiicTBo juix MHKpojio3HpoBaHHH boahmx pacTBopoB 
BemecTB Ha HOCHTenb, bha CBepxy; 

<t>Hr. 2 — pa3pe3 no II — II Ha <})Hr. 1; 
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<J>Hr. 3 — yHacTOK A Ha 4wr. 2, yBejiHWHo; 

<Phi\ 4 a,b,c,d — 4>parMeHT nnamiiera c pacrBopoM h crepaceHb b 
pa3JiHHHbix cTaarax crr6opa npo6w, nponoJibHWH paape3; 

Ohi\ 5 a,b,c,d — 4 ) P arMeHT HocHTcnfl h crepaxHb b paanHHHbix cTawwx 
5 HaHcceHra npo6w, npoiianbHbiH pa3pc3. 

JlyHUiHH BapHamr ocyuiecT&neiotH H3o6pereHH8 
3a#EJieHHb!H cnoco6 Moacer 6brrb Hcnonb30BaH ana MHKpoao3HpoBaHHfl 

BOflHblX paCTBOpOB, COflepxaiUHX 6HOJ10rHHCCKHC KO M n OH CHTbl , 4 ) P arMCHTW 
flHK, XpOMOCOMbI, KHCTKH H flp)THe, JUIH MHKpOfl03MpOBaHH3 nHrMCHTOB, 

10 KpacHTCJicH h jipynix. npejinoHTHTenbHO Hcnonb30BaTb 3aHBJicHHbiH cnoco6 

JUW MHKpOH03HJX)BaHH^ BOJ3HMX paCTBOpOB OJlHPOHyKJieOTHJIOB Ha HOCHTCJIb. 
CnOCoS MHKpOJl03HpOBaH Hfl BOJIHblX pacTBopoB BeiUCCTB, COHiaCHO 

H3o6pcrcHHK), ocywecTBJiaioT cneayiomHM o6pa30M. TopueByio noBcpxHocrb 
TpaHcnoprapyioiuero aneMCHTa crrepxcHCBOH (|x)pMbi CMaMHBaioT boahmm 

15 pacTBopoM BeiuecTBa, Haxojiaiuerocfl b xhchkc imaHiuera. 06pa3yioinaHCfl Ha 
3toh noBepxHOCTH 3anaHHaa no3a BcmecTBa 3aTeM nepeMemaerca h npHBonHrcji 
b conpHKOCHOBCHHC c noBcpxHocTbio hochtcjm (MaTpHua c ynacTKaMH rena), 
Kyna oHa nepeHocHTca. Ilpn stom TeMnepaTypy bojihoix) pacxBopa BeinecrBa h 
TeMnepaTypy noBepxHOCTH TpaHcnopTHpyioiuero ancMeHTa b npouccce 

20 nojwcpjKHBaioT no cymecrBy paBHOH tohkc pocw oKpyacaiomero B03ziyxa, to 
ccrrb paBHoii xeMnepaType, no KOTopofi jionxeH oxjiaairrbca B03flyx, nnsi Toro, 
HTo6bi conepacauiHHca b hcm nap aocTHr HacwiueHHa h Hanan 

KOHflCHCHpOBaTbCa. 

3to no3BarweT HCKJHOHHTb HcnapeHHC xhjikocth npH o6pa3osaHHH Ha 
25 TopueBoii noBepxHOCTH TpaHcnoprapyioiuero aneMeHTa 3ajiaHHOH A03bi 
BemccTBa h npH ce nepeMciueHHH, h tcm caMbiM noBbicHTb TOHHOCTb h 

BOCnpOH3BOJIHMOCTb CnOCo6a MHKpOJl03HpOBaHH^ MHHHMaJlbHblX O&beMOB 
paCTBOpOB BClUeCTB. 
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YCTpOHCTBO JUlfl MHKpOH03HpOBaHHH BOflHblX paCTBOpOB BeUjeCTB, 

H3o6pa)KeHHoe Ha $nr. 1, 2, 3, coaepacHT ocHOBaHHe 1, HMeiomee (jx)pMy 
npjjMoyrojibHOH njiacraHbi, Ha ojihoh cropoHe kotopoh 3aicpeiineH0 oahhmh 
KOHuaMH MHOxecTBO, pacnonoaceHHbix naparoienbHo apyr flpyry in Ha paBHOM 
5 paccToaHHH omn or apyroro crepacHCH 2. Etpw stom ropuoBwc noBcpxHocTH 3 
cTepacHeii 2 pacnonoaceHbi b oahoh iuiockocth, napanJienbHOH ocHOBaHHio 1. 
Co CTopoHbi, npoTH Bonoji oacH o fi ocHameHHoii CTepaowMH 2 k ocHOBaHHio 1 
npHJieraer h HaxoaHTca c hhm b TeruioBOM KOHTaKTe 6arapeH 4 
TepMoaneMeHTOB, b aaHHOM npHMepe 6aTapea 4 3neMCHTOB IlcnbTbe, 

10 BbinojiHCHHaa b 4»pMe nnacTHHbi no pa3McpaM ocHOBaHHfl 1. IIocpejicTBOM 
npoBOflOB 5 6aTapea 4 nojDUiioHeHa k ynpaBJmeMOMy HcroHHHKy 6 
nocrroHHHoro TOKa. Earapea 4 3jicmchtob IlejibTbe flBJiaerca cpeflcrBOM 
nojuepxaHHH TeMnepaTypbi TOpuoBbix noBepxHOCTefl 3 crepacHeH 2 paBHofi no 
cymecTBy TeMncpaTypc tohkh pocw OKpyacaiomero B03flyxa. flpyroft cBoeS 

15 crropoHOH Sarapca 4 aneMeHTOB IlejibTbe npHJieraer k noBcpxHocTH 
luiacTHHHaToro paanaTopa 7 h HaxojmTca c hhm b tchjiobom KOHTaKTe. flna 
o6ecneHeHHH paBHOMepnoro TeruioBoro KOHTaKTa Meaeay noBepXHOcniMH 
6aTapeH 4 TepMoaneMeHTOB h ocHOBaHHeM 1 c oahoh cropoHbi h paaHaropoM 7 
c npyrofi cropoHbi pacnonoaceHbi tohkhc (hc 6cuiec 100 mkm) cjioh 8 

20 TeruionpoBOflHOH nacrrbi, Ha ocHOBe okhch 6epHJuma h nonHMermicHJiOKcaHa. 

OCHOBaHHC 1 H CTepXHH 2 BbinOHHeHbl H3 MaTCpHaJia C BblCOKHM 
K03^HUHeHTOM TeiUIOnpOBOJIHOCTM, npCflnOHTHTCJlbHO, H3 Meranjia, 

HanpHMep, m Mem hjih jiaTyHH. B KanecTBe pajwaropa 7 Moacer 6brrb 
HcnoJib30BaHa KpcMHHCBan imacTHHa. 
25 Ctcpxhh 2 co cropoHbi KOHua, cKpeaneHHoro c ocHOBaHHCM 1, 

npH6jlH3HTOlbH0 Ha 1/2 HX flJIHHbl CHa6)KeHbI TCnJIOH30JlHpyi01UHM nOKpblTHCM 

9, b KanecTBe MarepHana KOToporo Moacer 6brrb wcnonb30BaH no/iHOJie<J>HH 
(Heat Shrinkable Pack, RS Components Ltd. Catalogue Nov. 1992 - Feb. 1993, 
England, p. 51, stock no. 399899). TaKHM ace TenjioH30JiHpyiomHM noiepbrraeM 
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9 (neHonojiHyperaH) 3auwmeHM h KOHTaKTwpyioiUHe c oicpyxaioiHHM B03jiyxoM 

nOBepXHOCTM OCHOBaHHJ! 1 . 

CrepacHH 2 b onncbiBaeMOM npHMcpe HMeioT Kpynioe nonepcMHoe cencHHe 
(ojiHaKo, Moryr HMCTb nonepeHHoc ceneHHe h jho6oh iipyroH tjwpMbi) h hx 
5 cBo6ojiHbie kohuw BbincwiHCHbi b 4x>pmc ycencHHbix KOHycoB, cyacaiomHxca k 
TopuaM. Ha TopuoBbie noBcpxHocrrH 3 cTcpxHeii 2 HaHeceHO nwpo^mibHoe 
noKpbrrHe 10, HanpMMep crcKno hjih 30jjoto, Ha 6oKOBwe noBepxHocra 
CBoSo^Hbix kohuob crepxHeH 2 HaHeceHO rHiipo4)o6Hoc noKpbrrHe 11, 
HanpHMcp (Jrropoiuiacr, hjih ctckjio noBcpxHocrb KOToporo 
10 nwpo(Jx)6H3HpyeTca o6pa6oTKOH Repel Silane. 

Pa3Mep ruioiuaw topuoboh noBepxHocTH 3 crepacHeii 2 BbiSpaH b 
cooTBercTBHH c Tpe6yeMbiM oGmmom V nepeHOCHMOH ao3bi H3 ycnoBHa 
BbinojiHeHra cooTHOuueHiw: V^ltfrc/JMO^ 6 (hji), rue V — acejiaeMbiii ofoeM 
KaruiH, 4x>pMHpyiomHHca Ha topuoboh nosepxHOCTH crepacHH npn H3BJieHCHHH 
15 H3 pacTBopa, R (mkh) — pajwyc TopuoBoii nosepxHOCTH 3 

yCTpOHCTBO, B COOTBCTCTBHH CO CnOCo6oM CODiaCHO H306peTeHHK) t 

Hcnonb3yioT cjieayioiuHM o6pa30M. 

OcHOBaHHe 1 co crepaowMH 2 no3HUHOHHpyrcrr HanpoTHB ruiaHUiera 12 
(<J>Hr. 4a) TaKHM o6pa30M, hto Kaambiii crrepaceHb 2 0Ka3biBaercH HanpoTHB 
20 cooTBCTCTByiomeH xhchkh 13 luiaHiuera 12, 3anonHCHHOH bohhwm pacTBopoM 

14 BeuiecTBa, noiuiexauiero nepenocy, HanpHMep boahmm pacTBopoM 
OJiHiDHyKJieoTHjia. 3aTeM ocHOBaHHe 1 nepeMemaiOT b nanpaaneHmi k 
nJiaHUJCTy 12 no norpyxeHHa kohuob crepxHeH 2 (4mr. 4b) b pacrrBop 14. 
3aTeM, nepeMemaa ocHOBaHHe 1 co crepaouiMH 2 ((Jmr. 4c) b 

25 npoTHBoncxnoxHOM HanpaaneHHH H3BJieKaK>T CTepxHH 2 H3 pacrBopoB, npH 
3tom Ha topuoboh noBepxHocTH Kaamoro cTepatHa 2 (jx>pMHpyeTai MHKpoao3a 

15 (4>Hr. 4d) pacTBopa BeiuecrBa o&beMa V, KOTopwii He 3aBHCHT ot nny6HHbi 
norpyaceHHa crepxra 2 b pacTBop 14 (6jiaroaapa rajipo^HJibHOMy h 
rHjipo(})o6HOMy no OTHOiueHHio k nepeHOCHMOMy pacTBopy noKpbrrHio Ha 
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pa6oMeM KOHue crepxHfl), a onpejieJiflerca no cymecrBy jinuib pajwycoM R 
TopuoBbH noBcpxHocTH cTcpxHa 2. Iloane 3Toro ocymecTBJWioT ncpeHoc 

OCHOBaHHJ! CO CTepaCHSMH, HaipyXCHHblMH MHKpOfl03aMH paCTBOpOB K 

hochtcjik), HanpHMep k MMKpoMaTpMuc 16 (cjmr. 5a) Ha ctckjuhhoh 
5 noBcpxHocTH KOTopofi HMeioTca, pacnojioxeHHbie pcryiwpHo, COOTBCTCTBeH ho 
pacnonoxeHHK) crepxHeH 2, ynacrKH 17 row. OcHOBaHHe no3HUHOHHpyioT 
HanpoTHB noBcpxHocTH MaTpHUbi 16 raK, hto KaamwH crepaccHb 2 
pacnojiaraerca HanpoTHB cooTBercxByiomero ynacTKa 17 row. 3aTeM 
ocHOBaHHc ncpeMcmaioT b HanpaBneHHH k MaTpHiie 16 ($mr. 5b) no crpejiKe B 

10 no conpHKocHOBeHHfl MHiepojio3 15 c ynacTKaMH 17 row. B npouecce oT6opa 
MHKpono3 H3 hhcck 13 rmaHineTa 12 h nepcHoca hx no npHBcacHHa b 
conpHKocHOBCHHc c noBcpxHOCTbio MaTpHUbi 16 TeMneparypy pacrBopoB 14 b 
flHeihtax 13 njiamnera 12 h TeMnepaTypy TopuoBbix noBcpxHOCTeii 3 cTepacHeii 
2 nojwepacHBaioT no cymecrBy paBHoii TeMneparype tohkh pocw oKpyxcaroiuero 

15 B03^yxa, hto no3BOJUcr npaKTHHCCKH HCKJUOHHTb HcnapeHHe pacTBopa npH 
nepeHOcc MHKpoao3bi. PeiynHpoBaHHe TCMncpaTypw TopuoB cTcpxHcii 2 h 
noiwepxcaHHe cc Ha 3aaaHHOM ypoBHe o6ecneHHBaK>T H3Mchchhcm HanpaxceHHfl 
nHTaHHH, nojiBOjiHMoro k TcpMo6aTapec 4 (<Jmr. 2, 3) b 3aBHCHMocTH ot 
CHraana aaTHHKa TeMnepaTypw (He noxa3aH), ycTaHoaneHHoro b TeruioBOM 

20 KOHTaKTe c ocHOBaHHCM 1. TcJib aKTHBHO BnHTbiBaer pacTBop (4>hi\ 5c), b 
pe3ynbTarc Hero nponcxoiiHT HaSyxaHHe ynacTKOB 17 (4>Hr. 5d) row h nepexoa 
MHKpojio3 15 (4>Hr. 5c) b roib. OcHOBaHHe CO CTepaOiflMH 2 OTBOJWT OT 
MHKpoMaTpHUbi. Ilocne npoMbiBKH h BbicyiUH Banna cTepxHen 2 ycrpoiiCTBo 
roTOBo win noBTopHoro uHKJia. 

25 ycrpoHCTBO, cornacHO H3o6peTeHHK>, no3BQJiaeT ocymecTBJWTb c bwcokoh 
TOHHOCTbK) nepeHOC MHKpOJK>3 BOflHblX pacrBopoB BeuiecTB o6t>cmom 0.3^-50 HJ1, 
hto no3BOJweT, b cbok) onepeflb, ynpocTHTb npoueaypy H3ix>TORJieHHfl 
ojiHroHyKJieoTH^HOH MHKpoMaTpHUbi, coKpaTHTb pacxoA jioporocroHinHx 

MaTppHajIOB, MHHHaTK)pH3HpOBaTb MHKpoMaTpHixy. 
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JUjw jiynuiero noHHMaHHa Hacroaujero M3o6pcTeHHJi npHBOjiHTca 
KOHKpcTHbie npHMepw ocymecTRneHH^ M3o6pcTeHiw, nojrrBcpxcaaiomHe 
pa6oTocnoco6HO<rrb 3aflBJweMOix> cnoco6a h ycrpoficTBa, TOHHocrb h 

BOCnpOH3BOflHMOCTb MHKpOjK>3HpOBaHHfl. 

S IIpHMep 1 

OcymeCTBJWK)T MHKpOfl03HpOBaHHe paCTBOpOB COOTBCTCTByiOlUHX 
KOHUCHTpailHH OJlHPOHyKJieOTHflOB, HCnOJIb3yeMbIX BJW HMM06HJ1H3aiIHH 

anHroHyKJicoTaaoB Ha TBepaoM hochtcjic npHroTaaaHBaioT pacTBopbi 
oJiHroHymieoTHiioB cnejiyioiUHX KOHuem-pauHii: 1,0 hmojii>/mkji; 10 nManb/MKJi; 
10 100 nMOJib/MKJi b 0.001%-hom pacTBope 6poM(J)eHGJioBoro cHHero b 
jiHCTHJmHpoBaHHOH BOflc. PacTBopw 3aipyacai0T b anaHuiCT Ha 1/4-5-2/3 niy6HHbi 

B HcnoJib3yeMOM 3aflBJiaeMOM ycrpoficTBe pajwyc TopueBoii noBepxHocra 
crepxHa cocTaBJwer R=110 mkm. 

15 CrcpaceHb norpyacaioT b npHroroBneHHbie pacTBopw, H3BnexaK)T, npH otom 
Ha Topuc crepaoui (JrcpMHpyeroi o&beM pacTBopa b bhac Hacrrn noJiyc(J>epbi. H3 
cepHH 10-th H3MepeHHH ycraHOBJieHO hto Kaiuw pacrBopoB B BHiie MaCTH 
nonyc(J)epbi npH TeMncpaType B03flyxa paBHOH 23 °C h OTHocHTeJibHofi 
BJiaxcHocTH 70±10% HcnapaioTCH 3a 4 ceK. 

20 3aTCM TCMnepaTypy npHroroBJieHHbix pacrBopoB b iuiaHiueTe 
ycTaHaBJiHBaioT h nojmepxHBaioT no cyiuecrBy paBHOH TeMnepaType tomkh 
pocw win oKpyxaioiUHX ycrtOBHii Ha momcht npoBeaeHiifl H3MepeHHH. B 
3aaBJWieMOM ycrrpoHCTBc TaKxe ycTaHaBJiH BaioT h n ojmepxH Baior TCMnepaTypy 
crepxHfl no cymecTBy paBHyio TeMnepaType tomkh pocw iwx ycnoBHH 

25 OKpyacaiouieH cpeabi Ha BpeMa npoBejieHroi 3KcnepHMeHTa. 

Uhkji H3MepeHHa 3aKJiK)HaeTC2 b cjiejiyioiueM. CrepaceHb norpyacaioT b 
pacTBopbi Ha pa3HyK) niy6HHy, H3BJieKaiOT, npn 3Tom Ha Topue crepatHfl 
(JwpMHpyeTCji o&beM pacTBopa b BHjie Macro nojiyc(J)epbi, h BbwepacHBaioT b 

TeneHHH 2-5-15 MHHyT B TaKOM COCTOJJHHH. IlpH 3TOM C nOMOlUbK) MHKpocKona 



i 
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MapKM MEC-10, cHa63KeHHoro oxyjuipoM co micanoH (npH yBcnHHeHHH 57.5 
KpaT; ueHa Rcncnm uiKanbi 14 mkm) no bwcotc nacrrH c4»pMHpoBaHHoro b 
Bane nojiyc^pw o&beMa pacrrBopa Beflyr HafaioAeHHe 3a <J>opMHpoBaHHeM h 

H3MCHCHKCM MHKpOO&bCMOB paCTBOpOB Ha TOpiie CTepaOUI. 3aTeM B3HTyiO 

5 npo6y nepeHocjrr Ha cyxoii HaiinoHOBWH <|)mibTp ( Hybond-N+, Amersham 
International) h 3aMcpHK)T pa3Mep nonyneHHoro ns™a. H3 npoBeaeHHbix 20-th 
H3MepeHHH ycTaHoaneHo, hto nm npoBepacMoro AHana30Ha KOHuempauHH 
BbicoTa 4>opMHpyiomHXCH xanenb Ha Topue crepaoia He H3MeHaeTca b npejiejiax 
ueHW jiencnwi uiKanbi npnfopa (r.e. He 3aBHCHT ot KOHueHTpauHH pacTBopoB 
10 OHHroHyKJieoTHjiOB b npejiejiax norpenmocTH H3MepeHHfi), pa3Mepbi rurreH Ha 
4>HJibTpe ojmHaKOBbie b npenejriax ueHbi ucncmva uiKanbi npH6opa, hto 
noflTBepacaaeT TOHHOcrb h BOcnpoH3BOflHMocfb cnoco6a. AHaaorHMHbie 

H3MepeHHH C TaKHMH 2Ce pe3yJlbTaTaMH npOBOAHJIHCb c MCnOJlb30BaHHeM B 

xanecTBe hochtcjw nneHKH nojiHaxpHJiaMHimoro rem tojiuihhoh 5 mkm, 
15 o6pa30BaHHOH Ha noBepxHOCTH crreioia. 
ripHMep 2 

OnpeiiejieHHe tohhocth h BOcnpOH3Bo&H mocth cnoco6a 
BocnpoH3BOjiHMOCTb h TOHHocTb 3aHBJiHeMoro cnoco6a onpeaejweTCH no 
pa3BeneHHK> jio3bi pacTBopa KpacHTena, nepeHOCHMoii c noMombio 
20 npeflnaraeMoro ycrpoHCTBa b h3bccthwh o&beM jwcTHJUiHpoBaHHOH bohm h 
H3MepeHHeM pa3BeaeHHH no K03<jx})HUHeHTy noniomeHHfl cBeTa Ha jyiHHe 
bojihw, 6jm3Koh k nHKy nonioineHHH juih jiaHHoro xpacHTeju. FIpH pajiHyce 
TopueBoii noBepxHOCTH crepacHfl R=110 mkm, pacneTHbm o&beM KaruiH, 
C(|x)pMHpoBaHHOH Ha hch, cocraBJifler «L4 an. Pa3BeaeHHe 3toh jK>3bi b 500 

25 MKJl O&bfcMe JlHCTRJUIHpOBaHHOH BOflbl COCTaBHT 5x10^ pa3. 

npH roTaBJiHBaioT HacbiineHHbifi npn KOMHaTHOH TeMnepaType pacTBop * 
KpacHTCJiH Safranin'a MN b hhcthjui hpobhh hoh boac PacTBop (JntribTpyKyr Ha 
crreKJWHHOM 4>anbTpe c jwaMerpoM nop 100 mkm, pa36aBjiaK>T Ha 20% h 
Hcnojib3yK)T Kax hcxohhwh npn npoBejieHHH Bcex jianbHefliUHX H3MepeHHH. 
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Jinx npoBcucHHft M3MepeHHH cneicrpoB norciouieHHH MCnOJlb3yK)T 
cneKTpoc|)OTOMeTp Shimadzu UV-VIS; Mode] UV-160 (Shimadzu 
Corporation). 

ripHroTaBJiHBaioT npo6bi H3 yKa3aHHoro wcxojmoro pacTBopa xpacHTCJW 
5 pa36aaneHHeM ero jiHCTHJUiHpoBaHHOH boaoh b 10 3 pa3a h b 10 5 pa3a. Una 
npH roroBJi eH Hbix npo6 H3MCp£K)T cncicrp norJiomeHHa (b o6nacTH mnca juw 
Safranin'a MN). llo cneKTpaM H3McpaioT cHmanbi b nnxax h bmhhcji5hot hx 
othouichhc QrHouieHHc cnrHanoB ma 3thx asyx npo6 cocraBJiflCT 98, hto 
noflTBepacaaer R03M03KH0CTb Hcno/ib30BaHHfl hcxojihoix) pacTBopa wx 

10 H3MepeHH& cHinanoB b nracax cncKTpoB nonioweHHa mm npo6 npw 
pa36aBJieHHH hcxohhopo pacTBopa no 10 5 pa3a (oxciwacMoe pa36aBJieHHe 
jiojixho cocTaBJWTb 5x10^ pa3a). 3aBHCHMOCTb H3MepeHHoro cHraana S b nraee 
norciomeHHa onpejicracrca BbipaacemieM S Q = k* Ir (1), rae k 1 — koscJ^hlihcht 
nponopuHOHanbHocTH onpeaejuieMbiH M3 (1) npH pa3BeaeHHH Hcxojmoro 

15 pacTBopa r = 10 3 pa3, r - pa36aaneHHe onpeaejiaeMoc H3 cooTHoiuemuj 

r- Vd y^ k (2); rae V d o&beM ahcthjui HpoBaHHofi bojiw, V k o&beM npo6w, 

coflepacameii Kpacjrrenb. Tax KaK V k «V d , Toraa H3 (2) ra^-(3). Ilocjie 

k % Va 
noncraHOBKH (3) b (1) nojiyHHM S = —-V k (4), o6o3HaHHM -77 = * (5) h 

noflcraBHB b (4) noJiyHHM BbipaxeHHe V k = Sk (6) jyia nepecneTa H3MepeHHbix 
20 CHraanoB b nnxax cneKTpoB nornoiueHJW am cepMH H3MepeHHii, npn BHeceHHH 
jio3 HCXO^Horo pacTBopa co crrepxHfl b o&beM jwcraruiflTa bojiw 3arpyaceHHoro 

B M3MepHTeJI bHyiO KIOBCTy. 

k paces HTbiBaerca no BbipaxeHHaM (1) h (5) npH r=10 3 Hcxoimoro 
pacTBopa h cocraBJweT 349.50 hji. 
25 B 3aflBnaeMOM ycTpoHCTBe ycTaHaanHBaioT h noimepaoiBaioT TeMnepaTypy no 
cymecTBy paBHyio TeMnepaType tomkh pocw juia ycjioBHH oKpyxaiomeH cpeiiw 
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Ha BpeMa npoBeaeHH* 3KcnepHMeHTa (TeMnepa-rypa oKpyxaioiuefi cpejibi 
20±5°C h OTHOCHTenbHaa anaxHocTb 70±10%). 

Uhkji H3McpcHH^ 3aKJH0Haercfl b cnejiyiomeM. CTepaceHb norpyacaior b 

HCXOflHblH paCTBOp, H3BJICKaK)T 9 npH 3TOM Ha TOpiIC CTCpXHH (jx>pMHpyeTCji 

5 o&i>cm hcxoahopo pacTBopa b bhac sacra nonyc4>epbi, h BbwepacHBaiOT b 
TeneHHH 2*10 MHHyr b TaKOM coctojihhh, npH stom c noMoiiibio MHKpocKona 
MapKH MEC-10, cHa6xeHHoro oxyjwpoM co uncajioii (npH ysejiHHeHHH 57.5 
Kpar; ueHa aejieroifl uncanbi 14 mkm) no bmcotc Macro nojiyc$epbi Bejjyr 
Ha6nioiieHHe 3a h3M6Hchhcm MHKpoo&beMa Hcxojmoro pacTBopa Ha Topue 
10 crepaaifl. HHcryio KBapueByio KioBery (npoMbrryio jwcthjuuitom) 3anoJiHaioT 

700 MKJI flHCTHJUlHpOBaHHOH BOflbl, nOMeiUaiOT B CneKTpo4>OTOMCTp H CHHMaiOT 

cneKTp noniomeHHH (ahcthjuuit — ^hcthjuwt), M3McpaioT 3HaHemie 4x>Ha R 
3aTeM b Hee norpyacaioT crepaceHb ycrpoficTBa, npH 3Tom ii03a hcxohhoix) 
pacTBopa co crepaaui "cMbiBaercfl" b KioBery, noJiyneHHWH pa36aBJieHHbiii 

15 pacTBop TiuaTCJibHO nepeMeuiHBaioT b KiOBcre tohkoh ctckjiahhoh nanoHKOH. 
KiOBery BHOBb noMemaiOT b cneKTpo^xyroMerp h 3anHCbiBaioT cneKTp 
noDiouieHHJi pa36aaneHHoro pacrroopa, a Taicace H3MepaKrr BCJiHMHHy CHmajia S 
b nHiee nomomeHHH. Bee pe3yjibTaTbi H3MepeHHH nonynaioT b BHfle cneKTpoB h 
3anHCbiBaioT cpencTBaMH cneKTpotJxyroMerpa Ha BCTpoeHHOM npHHTepe. 

20 TaKHM 06pa3OM npoBOjWT 10 uhkjjob H3MepeHHH, flaHHbie H3MepeHHii 
npeflCTaaneHW b Ta&nHue 1. 

OueHiea fleiicTBHTejibHoro 3HaHeH*w nepeHeceHHoro MHKpoo&bCMa - V 
npoH3BOAHTCA no BbipaaceHHio: 

V = — rac n ~ MMCJI ° H3MepeHHH; 

n r=l 

25 V t — 3HaseHHe o&beMa oTnenbHoro H3MepeHHfl H3 Taftmmbi 1. 

OueHKa cpejiHefi KBanpaxHHecKOH norpeiUHOCTH H3MepeHHH npoH3BojiHTca 
no 4>opMyjie: 
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10 



vy (8). 



TaK KaK HHcno H3McpCHHH orpaHHMCHo, fljw onpejiejieHHfl nonyiiJHpHHW 
iiOBepHTejibHoro HHTepBana e p Hcnanb3yercH 3axoH pacnpejiejieHHfl 



ObiojieHTa: 

*.=/. a 



(9), 



rae t p — ko3(}>4)muhcht pacnpeaejieHH* 



CTblOJieHTa JUW HHCJia H3MCpCHHH n C JIByXCTOpOHHeH JlOBCpHTCJIbHOH 

BepoHTHocrbK) p, (onpeaejraeTCJi no Ta6jiHiie 5; M Ta6jiHuw no MaTCMaTHHccxoH 

CTaTHCTHKe", II. MlOJUiep H Jip.; H3JiaTeJlbCTB0 "<X>HHaHCbI H CTaTHCTHKa", 

1982r). 

TaSnnua 1 



Ns 


<I>OH (F) 


CHrHan,(S) 


06t>cm, hji (V=(S-F)xK) 


1 


-0.00016 


0.003889 


1.414643 j 


2 


-0.00048 


0.005079 


1.941667 


3 


0 


0.005159 


1.802976 


4 


-0.00016 


0.006508 


2.33 


5 


-0.00048 


0.003968 


1.553333 


6 


-0.00032 


0.004524 


1.692024 


7 


0.000952 


0.005238 


1.497857 


8 


0.000952 


0.003889 


1.02631 


9 


-0.00063 


0.00381 


1.553333 


10 


0 


0.0023571 


8.238214 



15 



20 



flaHHbie H3MCpcHHH npHBejieHHbie b TaSjinuc 1 aHanroHpyioTCfl, H3MepeHne 
N10 OT6pacbiBaerca H3 paccMOTpcHHa. PacneT norpeuiHocreM npoBojwrcfl no 
25 <|x)pMynaM (7), (8) h (9). Jlna n=9 h ^=2.306 noJiyneHo: V =1.646 hji; 
S =0364 hji, £ p =0.29 wi (npH npHHHTofi p=0.95). 
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To eCTb, npH AOBepHTeJIbHOH BepOHTHOCTM 0.95, nOipeiUHOCTb fl03HpOBaHHfl 

cocTaBuna ±0.29 hjih ±17.6% QionycTHMaa norpeuiHocrrb nm ,ao3HpoBaHHfl 
BOHHblX paCTBOpOB OJlHPOHyKJieOTHflOB Ha MHKpoMaTpHuy cocraBJiacT ±20%). 
TeopeTHHecKM paccHHTaHHoe 3HancHHe nepcHOCHMoro o(fr>eMa (V«1.4 nn. npH 
5 R=110mkm) MeHbuie ycrraHOBJieHHoro sxcnepHMeHTanbHo. 3to o&bflCHHeTca 
tcm, hto KOHueHTpauHH KpacHTena b hcxoahom pacTBope Bbi6Hpanacb c yneroM 
HMXHero npeaena HyBCTBHTenbHocxH cneKTpcxJxjTOMerpa. FIoaTOMy hcxoahmh 

paCTBOp BblHyXHCHHO HMCJI BJBKOCTb 3HaHHTCJlbHO BblUie TeopCTHHeCKH 
B03M03KHOH H npH H3BJICHCHHH CTCpXHH H3 HeiX) nOKpbffian TOHKOH ILJieHKOH 

10 nacTb norpyacaeMoii 6okoboh nosepxHocTM cTepxaw, Hero He npoHexoAHT b 
pa3pemeHHOM jmana30He bh3KOctch juw peanbHbix pacTBopoB 

OJlHrOHyKJieOTHflOB. 

npoMbiuuieHHaH npHMeHHMOCTb 

3aaBJWCMbie cnoco6 h ycrrpoHCTBO HaxoraT npHMCHCHHc nun zuxwpoBaHHa h 

15 BHeceHHfl MHKpOA03 BOJIHblX paCTBOpOB, COflepxaiUHX 6HOJIOrMHeCKHC 

KOMnoHCHTbi — 4>parMeHTbi flHK, xpoMocoMbi, KneTKH m np.y xak B 
(J)yHiiaMeHTajibHbix HccjiejioBaHHax Tax h b npHKJiajiHbix oSnacTJix — 
MenHUHHe, cenbCKOM xo3HHCTbc. KpoMe topo, 3aaBJiaeMbiH cnoco6 h 
ycrrpoHCTBO Moryr Haftra npHMCHCHHe h b Apyrnx oSjiacrrax HayKH, tcxhhkh h 
20 HapojiHoro xo3aiicTBa, b cnynaax Koraa B03HHKaer Heo6xojmMocrb 

npHrOTOBJICHHH 6oJIbUJOrO KOJlHHCCTBa OAHHaKOBblX MHKpOO&beMOB BOJIHblX 

pacTBopoB BcmecTB, nepeHeceHHH hx k ofoeKTy h bbczichmh hx b Jipyrwe 
pacTBopw hjih HaHcceHra Ha noBcpxHOCTb "TBcpflbix" (rejiH, CTCKjia, nopHCTbic) 
Ten. 
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<J>opMyjia H3o6pereHH5i 

1. CnOCOS MHKpOJI03HpOBaHRfl BOflHblX paCTBOpOB BCUieCTB Ha HOCHTCJlb C 

Hcnojib30BEHHCM TpaHcnopTHpyiowero aneMeHTa ctcpxchcbhahoh 4>opMbi, 
5 BKJiioHaioiiiHH cMaMHBaHHe topucboh noBepxHOCTH TpaHcnoprapyiomero 
aneMeHTa boahhm pacTBopoM BemecTBa, o6pa30BaHHe Ha 3toh noBepxHOCTH 
3aaaHHOH zio3M 3Toro BemecTBa, nocneayiomee ncpeMemcHHc h 

COnpHKOCHOBCHHe ee C nOBCpXHOCTblO HOCHTCJW, OTJlHHaiOlUHHCa TCM, HTO 

TeMnepaTypy bohhoid pacTBopa BemecTBa h TeMnepaTypy TopuoBoii 
10 noBepxHOCTH TpaHcnopTHpyiomero aneMeHTa b npouecce o6pa30BaHHJi ao3bi h 
ee nepeMeuieHHa nojmepxHBawT no cymecrBy paBHOH TeMnepaType tohkh 
pocw oicpyxaioiuero eo3jiyxa. 

2. Cnoco6 no n.l, oTJiHMaiomHHca TeM, hto b KanecTBe boahopo pacTBopa 
BeuiecTBa 6epyr bootmh pacrBop o/iHroHyKJieoTnaa. 

15 3. YcTpOHCTBO JUVA MHKpOfl03HpOBaH HH BOAHblX paCTBOpOB BdUeCTB, 

coaepacamee ocHOBaHHe (1) b 4>opMe nnacraHbi, Ha ojwoii cropoHe KOTopoH 
3axpenJieHo ouhhmh KOHiiaMH mho3Kcctbo cTepatHeii (2), TopuoBbie 

nOBepXHOCTH (3) CBo6oflHbIX KOHUOB KOTOpblX HaXOOTTCH B OflHOH IUIOCKOCTH, 

OTJiHHaioiiiHecH TeM, hto ycrrpoHCTBo cHa6xeHo cpejicTBOM nojwepxaHHa 
20 TeMnepaTypw TopuoBbix noBepxHocrefl (3) cBo6oaHbix kohuob CTepxHeii (2) no 
cymecrBy paBHofi TeMnepaType tohkh pocw oicpyacajouiero B03nyxa. 

4. YcTpOHCTBO no n. 3, croiHHaiomeeca TeM, hto b KanecrBe cpeacTBa 
noiwepacaHHa TeMnepaTypw HcnoJib30BaHa 6aTapea (4) aneMeHTOB rienbTbe, 
BbinoJiHeHHaa b <|x>pMe ruiacTHHbi no pa3MepaM ocHOBaHH* (1), 

25 KOHTaKTHpyiOUiaa C OCHOBaHHeM (1) CO CTOpOHbl, npOTHBOnOJIOXHOH 

ocHaweHHoii crepacHaMH (2), npH 3tom ocHOBaHHe (1) h crepacHM (2) 
BbmonHeHbi H3 TeanonpoBOjiHoro MaTepnana. 

5. YcTpOHCTBO no n.4, oTJinnaiomeecH TeM, hto nnacTHHa h ocHOBaHHe (1) 
BbinonHeHb! H3 Merajuia. 
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6. VcTpoHCTBO no JiK>6oMy H3 n.n. 3-^5, oT/iHHaioweecH TeM t hto kohuw 
crepacneH (2) co cropoHbi imacTHHbi cHa6»ceHbi TcanoH30JiHpyiouiHM 
noKpbiTHeM (9). 

7. ycxpoiicTBO no n. 6, OTJiHHaioiueeca tcm, hto Ha TopuoBbie noBcpxnocTH 
5 (3) CTcpxHefi (2) HaHeceHo nmpotfriMfeHoe, a Ha hx 6oxoBbie noBCpxHocTH — 

ra^po(}x)6Hoe no oTHOineHHio k BOAHOMy pacreopy noKpLiroe (10, 11 

COOTBeTCTBCHHO). 

8. ycTpoficTBO no n, 6, oraHHaioweeca tcm, hto ruiomaab topuoboh 
noBCpxHocTH (3) xaamoro crepaow (2) Bbi6paHa c yncTOM BbinojiHeHHa 

10 cooTHOiueHHa: V»l/3ic/? 3 - 0^(mi), rjic V — xenaeMMH o6t>cm ao3bi, R (mkm) 
— pajwyc TopucBofi noBepxHocro (3) crepxHa (2). 

9. YcTpoHCTBO no n. 7, OTJiHHaioiueecfl tcm, hto Ha Topuw crepacHen (2) 
HaHeceHo nospbirae (10) H3 cremia. 

10. YcTpoHCTBO no n. 9, ornHnaiomeecfl TeM, hto Ha 6oKOByio noBcpxHOCTb 
15 crepxHCH (2) HaHeceHo noKpMTHe (11) H3 cJrroponnacTa. 

11. ycTpoHCTBo no n. 9, crrcwHaiomeeca tcm, hto 6oKOBaa noBepxHocTb 
cTepacHeii (2) noKpbiTa ctckjiom h 3areM o6pa6oTaHa Repel Silane. 
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